C-terminal binding protein maintains mitochondrial activities.
Mitochondria are essential organelles that are responsible for cellular energy production and cell death in response to various stimuli. Although C-terminal binding protein (CtBP) functions as a metabolic sensor in transcriptional corepressor complex, it is unclear whether CtBP controls gene transcription in response to metabolic stress. In this study, we found that CtBP represses Bcl-2-associated X protein (Bax) transcription in glucose-rich media by binding to the E-box region of the Bax promoter. Glucose withdrawal leads to the dissociation of CtBP from the Bax promoter and significant changes of the histone codes in the Bax promoter. CtBP knockout increases Bax transcription, ablates mitochondrial morphology and reduces mitochondrial activities. Ectopic expression of CtBP or knockdown of Bax in ctbp-knockout cells recovers mitochondrial morphology and function, suggesting that CtBP functions as a metabolic sensor that maintains mitochondrial activities. Our findings provide insights into how the intracellular energy level is reflected into gene transcription involved in mitochondrial morphology and function.